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APPENDIX A - ADDITIONAL TABLES
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Table A1: Salmon and Steelhead monitoring programs in the Sacramento - San Joaquin and Trinity River basins, and
Suisun Marsh.

Geographic
Region

Species Watershed Methods Geographic Area Covered Monitoring Parameters Monitoring Period Implementing
Agency

Central
Valley

Chinook
Salmon,
Steelhead

Sacramento
River

Scale and otolith
collection 

Coleman National Hatchery,
Sacramento River and
tributaries

Scale and otolith
microstructure analysis 

All year CDFG

Sacramento
River and San
Joaquin River

Central Valley Angler
Survey 

Sacramento and San Joaquin
rivers and tributaries
downstream to Carquinez

In-river harvest 8 or 9 times per
month, year round

CDFG

Sacramento
River

Rotary screw trapping Upper Sacramento River at
Balls Ferry and Deschutes
Road Bridge

Juvenile emigration
timing and abundance

Year round CDFG

Sacramento
River

Rotary screw trapping Upper Sacramento River at
RBDD

Juvenile emigration
timing and abundance

Year round FWS

Sacramento
River

Ladder counts Upper Sacramento River at
RBDD

Escapement estimates,
population size

Variable, May - Jul FWS

Sacramento
River

Beach seining Sacramento River, Caldwell
Park to Delta

Spatial and temporal
distribution

Bi-weekly or
monthly, year-
round

FWS

Sacramento
River

Beach seining,
snorkel survey,
habitat mapping

Upper Sacramento River from
Battle Creek to Caldwell Park

Evaluate rearing habitat Random, year-
round

CDFG

Sacramento
River 

Rotary Screw Trap Lower Sacramento River at
Knight’s Landing

Juvenile emigration and
post-spawner adult
steelhead migration

Year-round CDFG

Sacramento-
San Joaquin
basin

Kodiak/Midwater
trawling

Sacramento river at
Sacramento, Chipps Island,
San Joaquin River at
Mossdale

Juvenile outmigration Variable, year-
round

FWS

Sacramento-
San Joaquin
Delta

Kodiak trawling Various locations in the Delta Presence and movement
of juvenile salmonids

Daily, Apr - Jun IEP



Geographic
Region

Species Watershed Methods Geographic Area Covered Monitoring Parameters Monitoring Period Implementing
Agency
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Sacramento-
San Joaquin
Delta

Kodiak trawling Jersey Point Mark and recapture
studies on juvenile
salmonids

Daily, Apr - Jun Hanson
Environmental
Consultants

Central
Valley

Chinook
Salmon,
Steelhead,
Continued

Sacramento-
San Joaquin
Delta

Salvage sampling CVP and SWP south delta
pumps

Estimate salvage and
loss of juvenile
salmonids

Daily USBR/CDFG

Battle Creek Rotary screw trapping Above and below Coleman
Hatchery barrier

Juvenile emigration Daily, year-round FWS

Battle Creek Weir trap, carcass
counts, snorkel/ kayak
survey

Battle Creek Escapement, migration
patterns, demographics

Variable, year-
round

FWS

Clear Creek Rotary screw trapping Lower Clear Creek Juvenile emigration Daily, mid Dec-
Jun

FWS

Feather River Rotary screw
trapping, Beach
seining, Snorkel
survey

Feather River Juvenile emigration and
rearing, population
estimates 

Daily, Dec - Jun DWR

Yuba River Rotary screw trap lower Yuba River Life history evaluation,
juvenile abundance,
timing of emergence and
migration, health index

Daily, Oct - Jun CDFG

Feather River Ladder at hatchery Feather River Hatchery Survival and spawning
success of hatchery fish
(spring-run Chinook), 
determine wild vs.
hatchery adults
(steelhead)

Variable, Apr - Jun DWR, CDFG

Mokelumne
River

Habitat typing Lower Mokelumne River
between Camanche Dam and
Cosumnes River confluence

Habitat use evaluation as
part of limiting factors
analysis

Various, when river
conditions allow

EBMUD
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Mokelumne
River 

Redd surveys Lower Mokelumne River
between Camanche Dam and
Hwy 26 bridge

Escapement estimate Twice monthly,
Oct 1- Jan 1

EBMUD

Mokelumne
River 

Rotary screw
trapping,
mark/recapture

Mokelumne River, below
Woodbridge Dam

Juvenile emigration and
survival

Daily, Dec- Jul EBMUD

Central
Valley

Chinook
Salmon,
Steelhead,
Continued

Mokelumne
River

Angler survey Lower Mokelumne River
below Camanche Dam to Lake
Lodi

In-river harvest rates Various, year-
round

EBMUD

Mokelumne
River

Beach seining,
electrofishing

Lower Mokelumne Distribution and habitat
use

Various locations
at various times
throughout the year

EBMUD

Mokelumne
River

Video monitoring Woodbridge Dam Adult migration timing,
population estimates

Daily,  Aug - Mar EBMUD

Calaveras
River

Adult weir, snorkel
survey, electrofishing

Lower Calaveras River Population estimate, 
migration timing,
emigration timing

Variable, year-
round

Fishery
Foundation

Stanislaus
River

Rotary screw trapping lower Stanislaus River at
Oakdale and Caswell State
Park 

Juvenile outmigration Daily, Jan - Jun,
dependent on flow

S.P Cramer

San Joaquin
River basin

Fyke nets, snorkel
surveys, hook and line
survey, beach 
seining, electrofishing

Stanislaus, Tuolumne,
Merced, and mainstem San
Joaquin rivers

Presence and
distribution, habitat use,
and abundance

Variable, Mar- Jul CDFG

CV Steelhead Sacramento
River

Angler Survey RBDD to Redding In-river harvest Random Days, Jul
15 - Mar 15

CDFG

Battle Creek Hatchery counts Coleman National Fish
Hatchery

Returns to hatchery Daily, Jul 1 - Mar
31

FWS
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Clear Creek Snorkel survey, redd
counts

Clear Creek Juvenile and spawning
adult habitat use 

Variable,
dependent on river
conditions

FWS

Mill Creek,
Antelope
Creek, Beegum
Creek

Spawning survey -
snorkel and foot

Upper Mill, Antelope, and
Beegum Creeks

Spawning habitat
availability and use

Random days when
conditions allow,
Feb - Apr

DFG

Central
Valley

CV Steelhead
continued

Mill Creek,
Deer Creek,
Antelope
Creek

Physical habitat
survey

Upper Mill, Deer, and
Antelope Creeks

Physical habitat
conditions

Variable USFS

Dry Creek Rotary screw trapping Miner and Secret Ravine’s
confluence

Downstream movement
of emigrating juveniles
and post-spawner adults

Daily, Nov- Apr DFG

Dry Creek Habitat survey,
snorkel survey,  PIT
tagging study

Dry Creek, Miner and Secret
Ravine’s

Habitat availability and
use

Variable DFG

Battle Creek Otolith analysis Coleman Hatchery Determine anadromy or
freshwater residency of
fish returning to hatchery 

Variable,
dependent on
return timing

FWS

Feather River Hatchery coded wire
tagging

Feather River Hatchery Return rate, straying
rate, and survival

Daily, Jul - Apr DWR

Feather River Snorkel survey Feather River Escapement estimates Monthly, Mar to
Aug (upper river),
once annually
(entire river)

DWR

Yuba River Adult trap lower Yuba River Life history, run
composition, origin, age
determination

Year-round Jones and
Stokes

American
River

Rotary screw trapping Lower American River, Watt
Ave. Bridge

Juvenile emigration Daily, Oct- Jun DFG
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American
River

Beach seine, snorkel
survey, electrofishing 

American River, Nimbus Dam
to Paradise Beach

Emergence timing,
juvenile habitat use,
population estimates

Variable DFG

American
River

Redd surveys American River, Nimbus Dam
to Paradise Beach

Escapement estimates Once, Feb - Mar DFG, BOR

Mokelumne
River

Electrofishing, gastric
lavage

Lower Mokelumne River Diet analysis as part of
limiting factor analysis

Variable EBMUD

Central
Valley

CV Steelhead
continued

Mokelumne
River

Electrofishing,
hatchery returns

Lower Mokelumne River,
Mokelumne River hatchery

O. Mykiss genetic
analysis to compare
hatchery returning
steelhead to residents 

Variable EBMUD

Calaveras
River

Rotary screw trap, pit
tagging, beach
seining, electrofishing

lower Calaveras River Population estimate,
migration patterns, life
history

Variable, year-
round

SP Cramer

San Joaquin
River basin

Fyke nets, snorkel
survey, hook and line
survey, beach 
seining,
electrofishing, fish
traps/weirs

Stanislaus, Tuolumne,
Merced, and mainstem San
Joaquin rivers

Presence, origin,
distribution, habitat use,
migration timing, and
abundance

Variable, Jun - Apr DFG

Merced River Rotary screw trapping Lower Merced River Juvenile oumigration Variable, Jan-Jun Natural
Resource
Scientists, Inc.

Central Valley-
wide

Carcass survey, hook
and line survey,
electrofishing, traps,
nets

Upper Sacramento, Yuba,
Mokelumne, Calaveras,
Tuolumne, Feather, Cosumnes
and Stanislaus Rivers, and
Mill, Deer, Battle, and Clear
Creeks 

Occurrence and
distribution  of  O.
Mykiss

Variable, year-
round

DFG
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Central Valley
-wide

Scale and otolith
sampling

Coleman NFH, Feather,
Nimbus, Mokelumne River
hatcheries

Stock identification,
juvenile residence time,
adult age structure,
hatchery contribution

Variable upon
availability

DFG

Central Valley
-wide

Hatchery  marking All Central Valley Hatcheries Hatchery contribution Variable FWS, DFG

SR Winter-
run Chinook
salmon

Sacramento
River

Aerial redd counts Keswick Dam to Princeton Number and proportion
of reds above and below
RBDD

Weekly, May 1-
July 15

DFG

Sacramento
River 

Carcass survey Keswick Dam to RBDD In-river spawning
escapement

Weekly, Apr 15-
Aug 15

FWS, DFG

SR Winter-
run Chinook
salmon

Battle Creek Hatchery marking Colemen National Fish
Hatchery

Hatchery contribution Variable FWS, DFG

Sacramento
River

Ladder counts RBDD Run-size above RBDD Daily, Mar 30- Jun
30

FWS

Pacific Ocean Ocean Harvest California ports south of Point
Arena

Ocean landings May 1- Sept 30
(commercial), Feb
15 - Nov 15 (sport)

DFG

CV Spring-
run Chinook
salmon

Mill, Deer,
Antelope,
Cottonwood,
Butte, Big
Chico Creeks

Rotary screw
trapping, snorkel
survey, electrofishing,
beach seining

upper Mill, Deer, Antelope,
Cottonwood, Butte, and Big
Chico creeks

Life history assessment,
presence, adult
escapement estimates

Variable, year-
round

DFG

Feather River Fyke trapping,
angling, radio tagging

Feather River Adult migration and
holding behavior

Variable, Apr-June DWR

Yuba River Fish trap lower Yuba River, Daguerre
Point Dam

Timing and duration of
migration, population
estimate

Daily, Jan - Dec DFG

Suisun
Marsh

Chinook
salmon

Suisun Marsh Otter trawling, beach
seining

Suisun Marsh Relative population
estimates and habitat use

Monthly, year-
round

UCDavis
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Suisun Marsh Gillnetting Suisun Marsh Salinity Control
Gates

Fish passage Variable, Jun - Dec DFG

Trinity River Chinook and
coho  salmon

Trinity River Rotary screw trapping lower Trinity River Abundance, emigration
timing, life history

Daily, Apr- Aug FWS

Trinity River Adult weir counts Trinity River at Willow Creek Migration timing,
population estimate

Daily, late Aug-
mid-Nov

DFG

Trinity River Carcass/spawning
survey

Trinity River Escapement estimate,
distribution, pre-spawn
mortality, sex
composition, wild vs.
hatchery fish ratio

Variable, Sept -
Dec

DFG
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Table A2:
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Table A3:
Historical Chinook salmon salvage numbers from the SWP and CVP export facilities.

SWP Export Facilities
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Table A3: continued
Historical Chinook salmon salvage numbers from the SWP and CVP export facilities.

CVP Export Facilities
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Table A4:
Historical Central Valley steelhead salvage from the SWP and CVP export facilities.

SWP Export Facilities
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Table A4: continued
Historical Central Valley steelhead salvage from the SWP and CVP export facilities.

CVP Export Facilities

Note:
CVP historical Central Valley steelhead salvage numbers from 1979 to 2003.  Verifiable
steelhead identification did not start at until 1979 at the CVP.
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Table A5:
CALSIM II modeling values at the CVP Export Facilities (in cfs).

Note:
CALSIM II modeling values for the studies 1 through 3 and studies 4a and 5a at the CVP
export facilities.  Values are in cubic feet per second (cfs).  The CALSIM II modeling runs
used data from 72 years of historical hydrological records.  Modeling runs are divided into
hydrological year types and are an average of those years falling into a particular water
year classification.
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Table A5: continued
 Percentage changes in pumping rates at the CVP Export Facilities.

Note:
Percentage changes in the pumping rates between study 4a and 2, and study 5a and studies
1 and 3 at the CVP export facilities.  Numbers in parenthesis indicate that the future
condition is less than the current baseline condition.
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Table A6: Salvage Projections for Winter-run Chinook Salmon
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Table A6: continued
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Table A6: Note
This table presents the combined salvage numbers for winter-run Chinook salmon recovered at
the SWP and CVP export facilities for the eleven year period between 1993 and 2003 according
to the Bureau of Reclamation data set.  Future changes in the salvage numbers are calculated by
multiplying the historical salvage value by the percentage of pumping rate change between the
baseline value and the future condition in the first block to derive the number of additional fish
or reduction in fish projected to occur in the second block.  Numbers in parenthesis indicate a
reduction in salvage numbers.
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Table A7: Loss Projections for Winter-run Chinook Salmon
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Table A7: continued
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Table A7: Note
This table presents the combined loss numbers for winter-run Chinook salmon recovered at the
SWP and CVP export facilities for the eleven year period between 1993 and 2003 according to
the Bureau of Reclamation data set.  Future changes in the salvage numbers are calculated by
multiplying the historical salvage value by the percentage of pumping rate change between the
baseline value and the future condition in the first block to derive the number of additional fish
or reduction in fish projected to occur in the second block.  Numbers in parenthesis indicate a
reduction in salvage numbers.
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Table A8: Salvage Projections for Spring-run Chinook Salmon
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Table A8: continued
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Table A8: Note
This table presents the combined salvage numbers for spring-run Chinook salmon recovered at
the SWP and CVP export facilities for the eleven year period between 1993 and 2003 according
to the Bureau of Reclamation data set.  Future changes in the salvage numbers are calculated by
multiplying the historical salvage value by the percentage of pumping rate change between the
baseline value and the future condition in the first block to derive the number of additional fish
or reduction in fish projected to occur in the second block.  Numbers in parenthesis indicate a
reduction in salvage numbers.
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Table A9: Loss Projections for Spring-run Chinook Salmon
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Table A9: continued
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Table A9: Note
This table presents the combined loss numbers for spring-run Chinook salmon recovered at the
SWP and CVP export facilities for the eleven year period between 1993 and 2003 according to
the Bureau of Reclamation data set.  Future changes in the loss numbers are calculated by
multiplying the historical salvage value by the percentage of pumping rate change between the
baseline value and the future condition in the first block to derive the number of additional fish
or reduction in fish projected to occur in the second block.  Numbers in parenthesis indicate a
reduction in loss numbers.
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Table A10: Simple Through-Delta Loss Model
This simple model is based on the projected loss of fish entrained at the south Delta export
facilities.  It includes losses due to pre-screen mortality, trucking and handling, and screening
efficiency (top table).  The number of fish that arrive at the facilities to support the number of
fish counted in the expanded count ( e.g.10,000 fish) is then further expanded by the two survival
factors, 5% survival and 66% survival, (Low and High).  This expanded number is the projected
number of fish that would have to arrive at the northern Delta to support the 10,000 fish salvaged
in the expanded salvage count.
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Table A10: Simple Model for Through-Delta Expansion - part 2

This table represents a Simple Model for the expansion of the number of fish arriving at the
export facilities utilizing a typical  range of pumping increases observed in the CALSIM II
modeling for studies 4a and 5a.  The through-Delta expansion is then calculated for the values
derived in the future pumping conditions.  Finally, the changes in the number of additional fish
needed to support the different percentages of pumping rate increases are determined from the
expanded values. 
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Table A11: CALSIM II Modeling for Studies 4 and 5 at the SWP
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Table A11: Note
CALSIM II modeling values for the studies 1 through 3 and studies 4 and 5 at the SWP export
facilities.  Values are in cubic feet per second (cfs).  The CALSIM II modeling runs used data
from 72 years of historical hydrological records.  Modeling runs are divided into hydrological
year types and are an average of those years falling into a particular water year classification.
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Table A12: Percentage Changes in Pumping Rates at the SWP for Studies 4 and 5

Table A12:

Percentage changes in the pumping rates between study 4 and 2, and study 5 and studies 1 and 3
at the SWP export facilities.  Numbers in parenthesis indicate that the future condition is less
than the current baseline condition.
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Table A13: CALSIM II Modeling for Studies 4 and 5 at the CVP

Table A13: Note
CALSIM II modeling values for the studies 1 through 3 and studies 4 and 5 at the CVP export
facilities.  Values are in cubic feet per second (cfs).  The CALSIM II modeling runs used data
from 72 years of historical hydrological records.  Modeling runs are divided into hydrological
year types and are an average of those years falling into a particular water year classification.
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Table A14: Percentage Pumping Changes at the CVP for Studies 4 and 5

Table A14: Note

Percentage changes in the pumping rates between study 4 and 2, and study 5 and studies 1 and 3
at the CVP export facilities.  Numbers in parenthesis indicate that the future condition is less than
the current baseline condition.
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Table A15: Salvage Projections for winter-run Chinook salmon under Studies 4 and 5
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Table A15: continued
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Table A15: Note
This table presents the combined salvage numbers for winter-run Chinook salmon recovered at
the SWP and CVP export facilities for the eleven year period between 1993 and 2003 according
to the Bureau of Reclamation data set.  Future changes in the salvage numbers are calculated by
multiplying the historical salvage value by the percentage of pumping rate change between the
baseline value and the future condition in the first block to derive the number of additional fish
or reduction in fish projected to occur in the second block.  Numbers in parenthesis indicate a
reduction in salvage numbers.
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Table A16: Projected losses for winter-run Chinook salmon under Studies 4 and 5
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Table A16: continued
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Table A16: Note
This table presents the combined loss numbers for winter-run Chinook salmon recovered at the
SWP and CVP export facilities for the eleven year period between 1993 and 2003 according to
the Bureau of Reclamation data set.  Future changes in the loss numbers are calculated by
multiplying the historical salvage value by the percentage of pumping rate change between the
baseline value and the future condition in the first block to derive the number of additional fish
or reduction in fish projected to occur in the second block.  Numbers in parenthesis indicate a
reduction in loss numbers.
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Table A17: Projected Salvage for spring-run Chinook salmon under studies 4 and 5
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Table A17: continued
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Table A17: Note
This table presents the combined salvage numbers for spring-run Chinook salmon recovered at
the SWP and CVP export facilities for the eleven year period between 1993 and 2003 according
to the Bureau of Reclamation data set.  Future changes in the salvage numbers are calculated by
multiplying the historical salvage value by the percentage of pumping rate change between the
baseline value and the future condition in the first block to derive the number of additional fish
or reduction in fish projected to occur in the second block.  Numbers in parenthesis  indicate a
reduction in salvage numbers.



317

Table A18: Projected Loss numbers for spring-run Chinook salmon under studies 4 and 5
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Table A18: continued
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Table A18:
 This table presents the combined loss numbers for spring-run Chinook salmon recovered at the
SWP and CVP export facilities for the eleven year period between 1993 and 2003 according to
the Bureau of Reclamation data set.  Future changes in the loss numbers are calculated by
multiplying the historical salvage value by the percentage of pumping rate change between the
baseline value and the future condition in the first block to derive the number of additional fish
or reduction in fish projected to occur in the second block.  Numbers in parenthesis indicate a
reduction in loss numbers.
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APPENDIX B - ADDITIONAL FIGURES
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Figure B1:
Annual estimated Sacramento River winter-run Chinook salmon escapement population. 
Sources: PFMC 2002, DFG 2004, NOAA Fisheries 1997
Trendline for figure B1 is an exponential function: Y=39.358 e , R =0.4713.-0.1136x 2
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Figure B2:
Annual estimated Central Valley spring-run Chinook salmon escapement population for the
Sacramento River watershed for years 1967 through 2003.
Sources: PFMC 2002, DFG 2004, Yoshiyama 1998.
Trendline for figure B2 is an exponential function: Y=13.794 e , R = 0.0322.-0.0097 2 
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Note: Steelhead escapement surveys at RBDD ended in 1993

Figure B3:
Estimated Central Valley natural steelhead escapement population in the upper SacramentoRiver
based on RBDD counts.
Source: McEwan and Jackson 1996.
Trendline for Figure B3 is a logarithmic function: Y= -4419 Ln(x) + 14690 R = 0.85742



324

Figure B4:
Estimated number of juvenile Central Valley steelhead derived from the Mossdale trawl surveys
on the San Joaquin River from 1988 to 2002.
Source: Marston (DFG), 2003.


